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© Optical projection system. 



© An optical projection system comprises a non- 
point white light source, a source lens, a source 
stopper, an optical means, a first, a second and a 
third arrays of M x N actuated mirrors, a beam 
splitting means Including a first and a second dich- 
roic lens, a first, a second and a third field lenses, a 
projection stopper, a projection lens and a projection 
screen. Each of the field lenses is located between 



each of the dichroic mirrors and each of the arrays 
of actuated mirrors and is used for collimating each 
of the primary light beams onto the corresponding 
array of actuated mirrors and refocussing each of 
the reflected primary light beams from the via the 
beam splitting means, and the optical means, and 
eventually onto the projection stopper. 
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Field of the Invention 

The present invention relates to an optical pro- 
jection system; and, more particularly, to an optical 
projection system having a novel optical baffling 
means. 

Background of the Invention 

Among the various video display systems 
available in the art, an optical projection system is 
known to be capable of providing high quality im- 
ages in a large scale. 

In Fig. 1, there is illustrated a prior art optical 
projection system 100 comprising non-point white 
light source 1, a Schlieren bar 2 provided with a 
plurality of reflective surfaces and corresponding 
number of slits, a source lens 3, a projection lens 
4, a field lens system 5, a projection screen 6, a 
beam splitting means 7 including a first and a 
second dichroic mirrors 8, 9, and a first, a second 
and a third arrays 10, 11. 12 of M x N actuated 
mirrors 13. 

In such a system, a white light emanating from 
the non-point white light source 1 is focussed along 
a first optical light path onto the reflective surfaces 
of the Schlieren bar 2 by the source lens 3, 
wherein the white light consists of a first, a second 
and a third primary light beams, each of the pri- 
mary light beams being one of the primary colors. 
The reflective surfaces of the Schlieren bar 2 are in 
a facing relationship with the source lens 3 and the 
field lens system 5. The white light reflected from 
each of the reflective surfaces diverges along a 
second optical path and collimated by the field lens 
system 5, thereby being uniformly illuminated onto 
the beam splitting means 7 including the first and 
second dichroic mirrors 8,9, wherein the first dich- 
roic mirror 8 is disposed between the field lens 
system 5 and the second dichroic mirror 9 facing 
the first array 10 of M x N actuated mirrors 13, and 
the second dichroic mirror 9, between the first _ 
dichroic mirror 8 and the third array 12 of M x N 
actuated mirrors 13 facing the second array 11 of 
MxN actuated mirrors 13. The first dichroic mirror 
8 receives the white light from the field lens sys- 
tem 5, reflects the first primary light beam of the 
white light to the first array 10 of M x N actuated 
mirrors 13, and transmits the second and third 
primary light beams to the second dichroic mirror 
9, which, in turn, receives the second and third 
primary light beams from the first dichroic mirror 8, 
reflects the second primary light beam to the sec- 
ond array 11 of M x N actuated mirrors 13, and 
transmits the third primary light beam to the third 
array 12 of M x N actuated mirrors 13. Each of the 
actuated mirrors 13 of the arrays 10, 11, 12 cor- 
responds to each of the pixels to be displayed. 



The optical path of the reflected primary light 
beams from each of the actuated mirrors 13 in 
each of the arrays 10, 11, 12 is determined by the 
amount of deflection thereof. 
5 The reflected primary light beams from each of 

the undeflected actuated mirrors in each of the 
arrays 10, 11, 12 are focussed back to the 
Schlieren bar 2 by the field lens system 5 via the 
first and second dichroic mirrors 8, 9 along the 

io second optical path and stopped by the reflective 
surfaces thereof, whereas the reflected primary 
light beams from each of the deflected actuated 
mirrors in each of the arrays 10, 11, 12 are fo- 
cussed back to the Schlieren bar 2 by the field 

75 lens system 5 via the first and second dichroic 
mirrors 8, 9 along a third optical path so that a 
portion of the focussed light beams passes the slits 
thereof. The primary light beams from each of the 
actuated mirrors 13 in each of the arrays 10, 11, 12 

20 which pass through the slits are transmitted to the 
projection lens 4 which projects the transmitted 
primary light beams from each of the actuated 
mirrors 13 in each of the arrays 10, 11, 12 on the 
projection screen 6, thereby displaying each of the 

25 pixels corresponding thereto. 

One of the major shortcomings of the above- 
described optical projection system 100 arises 
from the use of the Schlieren bar 2. Since the white 
light emanating from the non-point light source 1 is 

30 focussed onto the reflective surfaces of the 
Schlieren bar 2 at a fixed angle, the reflected white 
light therefrom is extremely divergent and has a 
large beam diameter, and in order to uniformly 
illuminate such a white light onto the beam splitting 

35 means 7 and onto the arrays 10, 11, 12 of M x N 
actuated mirrors 13 and then refocus the reflected 
light from the arrays 10, 11, 12 of M x N actuated 
mirrors 13 to the Schlieren bar 2, the field lens 
system 5 employed therein must become extreme- 

40 ly complicated. 

Summary of the Invention 

It is, therefore, a primary object of the present 
45 invention to provide an optical projection system 
without using a Schlieren bar, thereby eliminating a 
need to provide a complicated field lens system 
therefor. 

In accordance with the present invention, there 
50 is provided an optical projection system capable of 
displaying an M x N number of pixels, wherein M 
and N are integers, comprising: a non-point white 
light source for emitting a white light along a first 
optical path on a first optical plane, wherein the 
55 white light consists of a first, second and a third 
primary light beams, each of the primary light 
beams being one of the primary colors; a trinity of 
arrays of M x N actuated mirrors, including a first, 
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a second and a third arrays of M x N actuated 
mirrors, each of the actuated mirrors having an 
actuator and a mirror attached thereto, each of the 
actuated mirrors in the arrays being capable of 
changing the optical path of the primary light 
beams reflected therefrom; a source stopper, pro- 
vided with a light transmitting portion having a 
specific configuration and a light stopping portion 
and being placed on the first optical path on the 
first optical plane, for shaping the white light from 
the non-point white light source into a predeter- 
mined configuration; a source lens, disposed be- 
tween the source stopper and the non-point white 
light source, for focussing the white light emitted 
by the non-point white light source onto the source 
stopper; an optical means for reflecting the white 
light front the source stopper at a predetermined 
angle; a beam splitting means including a first and 
a second dichroic mirrors, wherein the first dichroic 
mirror, disposed between the optical means and 
the second dichroic mirror facing the first array of 
M x N actuated mirror, is used for isolating and 
reflecting the first primary light beam of the white 
light from the optical means to the first array of Mx 
N actuated mirrors and for transmitting the second 
and third primary light beams to the second dich- 
roic mirror, and the second dichroic mirror, dis- 
posed between the first dichroic mirror and the 
third array of M x N actuated mirrors facing the 
second array of M x N actuated mirrors, upon 
receiving the second and third primary light beams 
from the first dichroic mirror, for isolating and re- 
flecting the second primary light beam to the sec- 
ond array of M x N actuated mirrors, and for 
transmitting the third primary light beam to the 
third array of M x N actuated mirrors; a trinity of 
field lenses including a first, a second and third 
field lenses, each of the first, second and third field 
lenses being located between the first dichroic 
mirror and the first array of MxN actuated mirrors, 
between the second dichroic mirror and the second 
array of M x N actuated mirrors, and between the 
second dichroic mirror and the third array of MxN 
actuated mirrors, respectively, wherein each of the 
field lenses is used for collimating each of the 
primary light beams onto the corresponding array 
of M x N actuated mirrors and for refocussing each 
of the primary light beams reflected from each of 
the actuated mirrors in each of the arrays; a projec- 
tion screen for displaying an image made of the M 
x N number of pixels thereon; a projection stopper, 
provided with a light transmitting portion and a light 
stopping portion, for passing a predetermined 
amount of the reflected primary light beams from 
the trinity of the arrays of MxN actuated mirrors; 
and a projection lens for projecting the primary 
light beams from the projection stopper onto the 
projection screen, thereby displaying each of the 



pixels corresponding thereto. 

Brief Description of the Drawings 

5 The present invention together with the above 

and other objects and advantages will become ap- 
parent from the following description of preferred 
embodiments given in conjunction with the accom- 
panying drawings, wherein: 
10 Fig. 1 represents a schematic view of a prior art 
optical projection system; 
Fig. 2 illustrates a schematic view of an optical 
projection system in accordance with a pre- 
ferred embodiment of the present invention; 
rs Fig. 3 shows a schematic view of the optical 
projection system incorporating therein a de- 
tailed view of the optical means shown in Fig. 2; 
and 

Fig. 4 depicts a schematic view of the optical 
20 projection system incorporating therein a de- 
tailed view of another optical means shown in 
Fig. 2. 

Detailed Description of the Preferred Embodiments 

25 

Referring now to Figs. 2 to 4, there are pro- 
vided schematic views of the inventive optical pro- 
jection system in accordance with preferred em- 
bodiments of the present invention. It should be 

30 noted that like parts appearing in Figs. 2 to 4 are 
represented by like reference numerals. 

In Fig. 2, there is illustrated a schematic view 
of the inventive optical projection system 200 com- 
prising a non-point white light source 101, a source 

35 lens 102, a source stopper 103 provided with a 
light transmitting portion 51 having a specific con- 
figuration and a light stopping portion 61, an optical 
means 104 including a reflective surface 120, a 
beam splitting means 105 including a first and a 

40 second dichroic mirrors 106, 107, a trinity of arrays 
of M x N actuated mirrors 111 including a first, a 
second and a third arrays 108, 109, 110 of M x N 
actuated mirrors 1 1 1 , a trinity of field lenses includ- 
ing a first, a second and a third field lenses 112, 

45 113, 114, a projection stopper 115 provided with a 
light transmitting portion 52 having a specific con- 
figuration and a light stopping portion 62, a projec- 
tion lens 116 and a projection screen 117. 

In such a system, a white light emanating from 

so the non-point white light source 101 is focussed 
along a first optical path on a first optical plane 
onto the light transmitting portion 51 on the source 
stopper 103 by the source lens 102 located be- 
tween the non-point white light source 101 and the 

55 source stopper 103, wherein the white light con- 
sists of a first, a second and a third primary light 
beams, each of the primary light beams being one 
of the primary colors. The source stopper 103 is 
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used for shaping the white light from the non-point 
white light source 101 via the source lens 102 into 
a predetermined configuration by allowing a certain 
portion of the white light to pass through the light 
transmitting portion 51 thereof. The white light from 
the source stopper 103 having the predetermined 
configuration travels onto the reflective surface 120 
of the optical means 1 04. The reflective surface 
120 of the optical means 104, inclined at an angle, 
e.g., 48* - 50° with respect to the first optical 
plane, is in a facing relationship with the source 
stopper 103 and the beam splitting means 105. 
The white light reflected from the reflective surface 
120 of the optical means 104 travels along a sec- 
ond optical path, and is uniformly illuminated onto 
the beam splitting means 105 including the first 
and second dichroic mirrors 106, 107. The second 
optical path is inclined 80* - 100° with respect to 
the first optical path 118. The first dichroic mirror 
106, inclined at an angle, e.g., 45°, and disposed 
between the optical means 104 and the second 
dichroic mirror 107 facing the first array 10 of M x 
N actuated mirrors 111, receives the white light 
from the reflective surface 120 of the optical means 
104, isolates and reflects the first primary light 
beam of the white light to the first array 108 of M x 
N actuated mirrors 111, and transmits the second 
and third primary light beams to the second dich- 
roic mirror 107. The second dichroic mirror, in- 
clined at an angle, e.g., 45° and disposed between 
the third array 110 of M x N actuated mirrors 111 
and the first dichroic mirror 106 facing the second 
array 109 of M x N actuated mirrors 111, upon 
receiving the second and third primary light beams 
from the first dichroic mirror 106, isolates and 
reflects the second primary light beam to the sec- 
ond array 109 of M x N actuated mirrors 111, and 
transmits the third primary light beam to the third 
array 110 of M x N actuated mirrors 111. Each of 
the actuated mirrors 111 in the arrays 108, 109, 

110 includes a mirror 53 and an actuator 54 made 
of a piezoelectric material or an electrostrictive 
material which deforms in response to an electric 
field applied thereto. Each of the actuated mirrors 

111 in the arrays 108, 109, 110 corresponds to 
each of the pixels to be displayed. 

Each of the first, second and third field lenses 
112, 113, 114, located between the first dichroic 
mirror 106 and the first array 108 of M x N ac- 
tuated mirrors 111, the second dichroic mirror 107 
and the second array 109 of M x N actuated 
mirrors 111, and the second dichroic mirror 107 
and the third array 110 of M x N actuated mirrors 
111, respectively, is used for collimating each of 
the primary light beams from each of the dichroic 
mirrors 106, 107 in the beam splitting means 105 
to thereby uniformly illuminating each of the pri- 
mary light beams onto the corresponding array of 
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M x isl actuated mirrors. 

The optical path of the reflected primary light 
beams from each of the actuated mirrors 111 in 
each of the arrays 108, 109, 110 is determined by 
5 the amount of deflection thereof. 

The reflected primary light beams from each of 
the undeflected actuated mirrors in each of the 
arrays 108, 109, 110 are focussed back projection 
stopper 115 by the corresponding field lens via the 

w beam splitting means 105 and the stopped by the 
light stopping portion 62 of the projection stopper 
115 disposed between the projection lens 116 and 
the optical means 104, whereas the reflected pri- 
mary light beams from each of the deflected ac- 

75 tuated mirrors in each of the arrays 108, 109, 110 
are focussed back to projection stopper 115 by the 
corresponding field lens via the beam splitting 
means 105, along a third optical path so that a 
portion of the focussed primary light beams passes 

20 through the light transmitting portion 52 of the 
projection stopper 115 to thereby modulating the 
intensity of the primary light beams. 

In order for the primary light beams constitut- 
ing the white light emitted from the non-point white 

25 light source 101 to form an image corresponding to 
an electrical signal on the projection screen 117, 
the optical path for each of the primary light beams 
between the optical means 104 and each of the 
arrays 108, 109, 110 of the actuated mirrors 111 

30 must be of a same length. Furthermore, the optical 
path each of the primary light beams travels from 
the source stopper 103 to each of the arrays 108, 
109, 110 of M x N actuated mirrors 111 and from 
each of the arrays 108, 109, 110 of M x N actuated 

35 mirrors 111 to the projection stopper 115 must be 
of a same length. This is accomplished by placing 
the source and projection stoppers 103, 115 at the 
focal point of the field lenses 112, 113, 114 em- 
ployed therein. In addition, the light density of the 

40 optical projection system 200 is at its highest when 
all of the white light that passed through the light 
transmitting portion 51 of the source stopper 103 
passes through the light transmitting portion 61 of 
the projection stopper 115, and this can be accom- 

45 plished by making the light transmitting portions 
51, 61 of the source and projection stoppers 103, 
115 identical in shape and size. 

The primary light beams from each of the 
actuated mirrors 111 in the arrays 108, 109, 110 

so which pass through the light transmitting portion 61 
of the projection stopper 115 located at the focal 
point of the field lenses 112, 113, 114 are transmit- 
ted to the projection lens 116 which, in turn, pro- 
jects the transmitted primary light beams onto the 

55 projection screen 117, thereby displaying each of 
the pixels to be displayed. 

Instead of employing a complicated field lens 
system 5 between the beam splitting means 7 and 

4 
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the Schlieren bar 2 as observed in the prior art 
optical projection system 100, the inventive optical 
projection system 200 employs the trinity of field 
lenses 112, 113, 114, each of the field lenses being 
located between the first dichroic mirror 106 and 5 
the first array 108 of actuated mirrors 111, the 
second dichroic mirror 107 and the second array 
109 of actuated mirrors 111, and the second dich- 
roic mirror 107 and the third array 110 of actuated 
mirrors 111, respectively. Under such an arrange- io 
ment, each of the primary light beams becomes 
less divergent and has a smaller beam diameter, 
and therefore, can be easily focussed, thereby 
eliminating a need employ a complicated field lens 
system. 75 

There is illustrated in Fig. 3 a schematic dia- 
gram of the inventive optical projection system 200 
incorporating therein an optical means 104 having 
a total mirror 54 capable of a total reflection of the 
white light from the source stopper 103 onto the 20 
beam splitting means 105. 

Alternatively, there is shown in Fig. 4 a sche- 
matic diagram of the inventive optical projection 
system 200 incorporating a polarization beam spit- 
ter (PBS) 55 and a X/4 plate 56, wherein the PBS 25 
55 is used for separating the white light into a pair 
of polarization beams, a first and a second po- 
larization beams, and reflecting one of the polariza- 
tion beams to the X/4 plate 56, and the X/4 plate 
56, upon receiving the reflected polarization beam 30 
from the PBS 55, is used for changing the phase of 
the reflected polarization beam from the PBS 55 
and transmitting the phase changed polarization 
beam to the beam splitting means 105. 

While the present invention has been de- 35 
scribed with respect to certain preferred embodi- 
ments only, other modifications and variations may 
be made without departing from the scope of the 
present invention as set forth in the following 
claims. 40 

Claims 

1. An optical projection system capable of dis- 
playing an M x N number of pixels, wherein M 45 
and N are integers, comprising: 

a non-point white light source for emitting 
a white light along a first optical path on a first 
optical plane, wherein the white light consists 
of a first, second and a third primary light so 
beams, each of the primary light beams being 
one of the primary colors; 

a trinity of arrays of MxN actuated mir- 
rors, including a first, a second and a third 
arrays of MxN actuated mirrors, each of the 55 
actuated mirrors having an actuator and a mir- 
ror attached thereto, each of the actuated mir- 
rors in the arrays being capable of changing 



the optical path of the primary light beams 
reflected therefrom; 

a source stopper, provided with a light 
transmitting portion having a specific configu- 
ration and a light stopping portion and being 
placed on the first optical path on' the first 
optical plane, for shaping the white light from 
the non-point white light source into a pre- 
determined configuration; 

a source lens, disposed between the 
source stopper and the non-point white light 
source, for focussing the white light emitted by 
the non-point white light source onto the 
source stopper; 

an optical means for reflecting the white 
light from the source stopper at a predeter- 
mined angle; 

a beam splitting means including a first 
and a second dichroic mirrors, wherein the first 
dichroic mirror, disposed between the optical 
means and the second dichroic mirror facing 
the first array of M x N actuated mirror, is used 
for isolating and reflecting the first primary 
light beam of the white light from the optical 
means to the first array of M x N actuated 
mirrors and for transmitting the second and ' * 

third primary light beams to the second dich- 
roic mirror, and the second dichroic mirror, * 
disposed between the first dichroic mirror and -~' 
the third array of MxN actuated mirrors facing 
the second array of MxN actuated mirrors, 
upon receiving the second and third primary — -K 

light beams from the first dichroic mirror, for 
isolating and reflecting the second primary " 
light beam to the second array of M x N " 
actuated mirrors, and for transmitting the third - 
primary light beam to the third array of MxN 
actuated mirrors; 

a trinity of field lenses including a first, a 
second and third field lenses, each of the first, 
second and third field lenses being located 
between the first dichroic mirror and the first 
array of M x N actuated mirrors, between the 
second dichroic mirror and the second array of 
MxN actuated mirrors, and between the sec- 
ond dichroic mirror and the third array of M x 
N actuated mirrors, respectively, wherein each 
of the field lenses is used for collimating each 
of the primary light beams onto the corre- 
sponding array of M x N actuated mirrors and 
for refocussing each of the primary light 
beams reflected from each of the actuated 
mirrors in each of the arrays; 

a projection screen for displaying an im- 
age made of the MxN number of pixels 
thereon; a projection stopper, provided with a 
light transmitting portion and a light stopping 
portion, passing a predetermined amount of 
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the reflected primary light beams from the 
trinity of the arrays of M x N actuated mirrors; 
and a projection lens for projecting the primary 
light beams from the. projection stopper onto 
the projection screen, thereby displaying each 5 
of the pixels corresponding thereto. 

2. The optical projection system of claim 1, 
wherein the optical means comprises a total 
mirror capable of providing a total reflection of 10 
the white light from the source stopper. 

3. The optical projection system of claim 1, 
wherein the source stopper comprises a light 
transmitting portion and a light stopping por- 15 
tion. 

4. The optical projection system of claim V 
wherein the projection stopper comprises a 
light transmitting portion and a light stopping 20 
portion. 

5. The optical projection system of claim 1, 
wherein the light transmitting portion of the 
source stopper is identical to the light transmit- 25 
ting portion of the projection stopper in shape 

and in size. 

6. The optical projection system of claim 1, 
wherein the source and projection stoppers are 30 
positioned at the focal point of the field lenses 
employed therein. 

7. The optical projection system of claim 1, 
wherein the optical means comprises a po- 35 
larization beam splitter(PBS) and a X/4 plate, 

the polarization beam splitter being used for 
separating the white light into a pair of po- 
larization beams, a first and a second polariza- 
tion beams, and reflecting one of the polariza- 40 
tion beams to the X/4 plate, and the X/4 plate, 
upon receiving the reflected polarization beam 
from the polarization beam splitter, for chang- 
ing the phase of the reflected polarization 
beam and transmitting thereof to the beam 4s 
splitting means. 
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